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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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Disposition of Claims 
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5) D Claim(s) is/are allowed. 
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Application Papers 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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Priority under 35 U.S.C. § 119 
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DETAILED ACTION 

Claim 1 1 is canceled. Claims 1-10 and 12-30 are pending. Claims 4-7 and 18-20 are 
withdrawn. Claims 1-3, 8-10, 12-17 and 20-30 are examined. 

Information Disclosure Statement 

The IDS submitted 9/18/2005 has not been entered into the record. The submission 
contains hyperlinks and is therefore objected to. Further, Applicant should identify each entry by 
GenBank Accession number, briefly identify the source (i.e. plant species), name the encoded 
enzyme, and provide the date the accession was made publicly available. 

Rejection of claims 1-3, 8-17 and 21-30 under 35 U.S.C. 1 12, first paragraph, is 
withdrawn in view of Applicant's amendments and arguments. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Claims 1-3, 8-10, 12-17 and 20-30 are rejected under 35 U.S.C. 1 12, first paragraph, 
because the specification, while being enabling for a method of altering fiber development or 
properties, or improving fiber yield or quality, or for increasing seed size in a cotton plant 
transformed with a plant sucrose synthase and plants and seeds transformed thereby, does not 
reasonably provide enablement for altering the fiber properties or development, or improving 
fiber yield or quality, or for increasing seed size of any plant other than cotton. The specification 
does not enable any person skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and use the invention commensurate in scope with these claims. 
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The claimed invention is not supported by an enabling disclosure taking into account the 
Wands factors. In re Wands, 858/F.2d 731, 8 USPQ2d 1400 (Fed. Cir. 1988). In re Wands lists 
a number of factors for determining whether or not undue experimentation would be required by 
one skilled in the art to make and/or use the invention. These factors are: the quantity of 
experimentation necessary, the amount of direction or guidance presented, the presence or 
absence of working examples of the invention, the nature of the invention, the state of the prior 
art, the relative skill of those in the art, the predictability or unpredictability of the art, and the 
breadth of the claim. 

The claims are broadly drawn to a method for altering fiber development or properties, a 
method of improving fiber yield, a method of improving fiber quality, and a method of 
increasing seed size by providing cells of a plant with a polynucleotide capable of being 
translated into an active sucrose synthase, and plants and seeds transformed thereby. 

Applicants provide guidance for reducing fiber and seed development in cotton 
transformed with antisense and co-suppression constructs comprising an undefined 
polynucleotide encoding an unspecified sucrose synthase (Example 1 page 25). 

The specification fails to provide guidance for using the other polynucleotides 
encompassed by the claims that encode an active sucrose synthase that would alter fiber 
development, improve fiber yield, improve fiber quality, or increase seed size by providing cells 
of plants with a polynucleotide capable of being translated into an active sucrose synthase. 
Applicants fail to teach which sucrose synthase encoding polynucleotides would alter fiber 
development other than SEQ ID NO: 1 . Further, Applicant does not teach any increases or 
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improvements in fiber quality, or size; or any increases in seed size using any of the sucrose 
synthases taught in the specification. 

The state of the art for transformation of a plant with a sucrose synthase encoding 
polynucleotide in order to increase or alter fiber development is unpredictable because in many 
plants sucrose synthase enzymatic activity does not largely impact fiber development or 
properties. Three isoforms of pea sucrose synthase were cloned and characterized. It was 
observed in mutants of the pea sucrose synthase that some isoforms were active in the production 
of starch and others were active in the production of cellulose (Barratt D. et al. Plant Physiology, 
October 2001 Vol. 127; pp. 655-664; see abstract and page 658, column 2, beginning of new 
section). Further, different isoforms of sucrose synthase serving separate physiological roles is 
also seen in other plant species. For example, the corn SSI isoform of sucrose synthase plays the 
dominant role in providing carbon for cellulose biosynthesis while SS2 serves to provide carbon 
precursors for starch biosynthesis (Chourey P. et al. Mol. Gen. Genet. 1998, Vol. 259, pp. 88-96; 
see abstract and page 89 column 1, last paragraph of the introduction). The above mutants in 
corn and in pea did not show any altered fiber development or properties but rather are related to 
starch synthesis (Ruan Y. et al. Plant Physiology, Vol. 115, pp. 375-385; seepage 375, column 2 
lines 4-17). Since all plants produce fiber, the above mutants in corn or pea indicate that that not 
all plants would yield altered fiber development or properties or improvements to fiber quality or 
increased seed size when transformed with a sucrose synthase. Moreover the specification does 
not support a broad range of plants defined as fiber producing plants other than cotton. 
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Given the lack of guidance in the instant specification, undue trial and error 
experimentation would be required for one of ordinary skill in the art to screen through the 
multitude of non-exemplified fiber producing plants as broadly claimed to encompass any plant 
by in vivo transformation and analysis of fiber properties or development and seed size, in order 
to identify those plants that when transformed would produce an altered fiber development or 
properties, or improved fiber yield, improved fiber quality, or increased seed size by providing 
any plant with a sucrose synthase as broadly claimed. 

Therefore, given the breadth of the claims; the lack of guidance and working examples; 
the unpredictability in the art; and the state-of-the-art as discussed above, undue experimentation 
would be required to practice the claimed invention, and therefore the invention is not enabled 
for the full scope of the claims. 

Applicant asserts that in view of the declaration of Dr. Arioli the invention is enabled 
over the full range of plants. The declaration of Dr. Arioli is directed to establishing that the 
methods taught in the specification enabled the transformation of cotton to overexpress SuSy as 
set forth in Example 3 of the specification. Although the various isoforms of SuSy appear to 
work interchangeably, it also appears that there is a requirement for a sufficient physiological 
context for fiber production in a plant and that the specification provides guidance with respect 
to cotton and only cotton in this respect (Also see arguments supra). 
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Claim Rejections - 35 USC § 101 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

Claims 22-23 are rejected under 35 U.S.C. 101 because the claimed invention is directed 
to non-statutory subject matter. The claimed inventions encompass untransformed seeds, which 
are a product of nature and not one of the five classes of patentable subject matter. Claims 22-23 
and are drawn to parts such as seeds of the transformed plant. Due to Mendelian inheritance of 
genes, a single gene introduced into a parent plant would only be transferred at most to half the 
male gametes and half the female gametes. This translates into only two thirds of the seeds 
having at least a single copy of the transgene and one quarter of the seeds would not carry a copy 
of the transgene. Since the claim encompasses seeds that lack the transgene, the claim 
encompasses seeds that are indistinguishable from seeds that would occur in nature. See 
American Wood v. Fiber Disintegrating Co., 90 U.S. 566 (1974), American Fruit Growers v. 
Brogdex Co., 283 U.S. 2 (1931), Funk Brothers Seed Co. v. Kalo Inoculant Co., 33 U.S. 127 
(1948), Diamond v. Chakrabarty, 206 USPQ 193 (1980). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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Claims 1-3, 8-10, 12-17 and 20-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Conner U.S. Patent 6,080,914 (published 27 June 2000) in view of Ruan Y. et 
al Plant Physiology, Vol. 115, pp. 375-385 and in further view of Applicant's specification. 

The claims are broadly drawn to a method for altering fiber development or properties, a 
method of improving fiber yield, a method of improving fiber quality, and a method of 
increasing seed size by providing cells of a plant with a polynucleotide capable of being 
translated into an active sucrose synthase, and plants and seeds transformed thereby. 

Conner teaches transforming cotton seeds and bolls with a sucrose synthase for enhanced 
sink activity (column 10 lines 1-15 and Claims 6 and 9) 

Ruan teaches that SuSy expression controls cellulose biosynthesis in plant cells (page 376 
column 1, lines 9-24; and the Abstract and page 383, column 1 first full paragraph to page 384 to 
the end of the section). 

Applicant's specification teaches that a cotton clone encoding SEQ ID NO: 2 (Accession 
U74588 made public on May 4, 1999; see page 1 of specification and attached sequence report), 
the constitutive clover stunt virus promoter (page 6 of the specification) and a method of cotton 
transformation was known in the art (page 25 of the specification). 

It would have been obvious at the time of invention to modify the invention of Conner to 
transform cotton with a construct that directed expression in the ball or seed of a cotton plant. 
One of skill in the art would have been motivated by the teachings of Conner that cotton ball and 
seed were useful in the art for transformation in order to modify and increase the storage material 
therein (i.e. cellulose fibers) and by the knowledge that the genes encoding the enzymes required 
for fiber production in fiber producing cells of cotton were available and commonly known in 
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the art as taught by Raun, and Applicant's specification; and that cotton fiber producing seed 
cells contain the necessary physiological context for altering fiber production also taught by 
Ruan, and by the success of cotton transformation techniques and producing endosperm cells of 
rice seeds that accumulated phytoene; that one of ordinary skill would recognize the above 
teachings and would have had a reasonable expectation of success in transforming a cotton 
cotton plant with a SuSy coding sequence that would result in the production of altered fiber or 
seed size given that diverse patterns of carbon portioning in the delevloping cotton seed as taught 
by Ruan; and wherein incorporation of a constitutive clover stunt virus promoter or the cotton 
SuSy clone encoding the SuSy enzyme of SEQ ED NO: 2 is obvious given the lack of criticality. 
All claims are rejected. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Russell Kallis whose telephone number is (571) 272-0798. The 
examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anne Marie Grunberg can be reached on (571) 272-0975. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Russell Kallis Ph.D. RUSSELL P. KALLIS, PH.&, 

December 7, 2005 fWENT EXAMINER 




& 

SB 
CO 

a 



I 

►1 
o 



(D 

& 

o 



o 
3* 

g 

(T> 



10 IQ 10 10 U) 

i ocdcdqcdcdcdcdcd n>(D(D(!>(D(i>fl>n>a>(i>(i>{D rotDtDffiroujtQtaiQiocro'O'O'O" 
.3 1 3.3,3.3 j 3 | 3 j 3 | 3 1 3 i 3 l 3 i 3 i 3 i 3,3 i 3,3 i 3 i 3.3 i 3.3 i 3.3.3.tr > Cr i tr,Cr i "' 



I 1 I I I I I I I I I 1 I II I | | | | | | | | | j | | |%^t^J o 

Wtrai tr s* 3* o* cr cr rr V < c m n\}*o*) o o o 3 h- tr Vh'tr < c m m Vt n p*3*p < 

rtrtrTs;rrrrrTrrrrrrrrrTH-5rTOH'Cr(iJ <p,333C3PP-3 l <ftO rt •• 

03 10 IQ » 10 (0(Q iQUtQIOlQ •••• b rf .-»••»» 3 p o «»»» » *" 

Vi'r m w 

3* co 3 



CD 

IQ lO IQ tO S 

o p- 3* cr «-« 

3 3 ft Pi » 

.. IQ .. * 



to X 3 
ft M- H* 
H-3 3 
3 C B 
LQ 3 3 

m 2 2 
P-P P 
ii rt rt 
BOO 
rr 3* V 

*. p* o 
ui o «*> 
o 

CD <*> 



2 2 

P P- 

X 3 

P- P- 

II 

3 3 



CO CO 

a> fl> 
>Q»0 



(1> CD 

IQIQ 
rr rr 



o 



co 
O 
o 



& 



CO TJ H 
{BOM* 

£ n rr 

(D CD CD 
3 O •• 
O rr 



i 
B 

o 



o P- 

















n 




3* 


ui 


O 


w 


M 


IO c 




M 




P- 


tf* 


0) 


a 




cn co 




CD 




rr 


-J 


13 




P 


10 1 


5 


P- 


O 


CD 


0 


O 


z 


rr in p 




O 


O 




ro 


13 




IQ 


0 






TJ 


a 


*j 




M 


IQ 


1 




CO 




0 


to 


(-> 


i 


O 


0 


» 


(D 


H 


rr 




O 




rt 


0 




P 


P- 


P- 


03 -' 


• 




IQ 


U> 




p. 


ifl 


CO 


fl> 


0 




P 


1 


to 


O 


ET 


l-h 


iQ 




c 


CQ 


■tk 


0 


tf 


rr 


*< 


CD 




0 


O 


0 


0 














t£J 


cn 


* 






0 




O 




ft 


1 




C 


O O 


IQ 


to 






IQ 


P» 




CD 


— CD 




H 






O 




to 


H- 


3 


ch 


cn 


X 




rr 
O 




M 


3 
UJ 


m n 

VD O 


0 


M 


rr 




rr 




O 




VO h 


CO 


in 










O 


CO 


Ui CD 


(0 


P» 


H 




CD 






« 




3 


CT> 






O 




O 




• < 




U3 


O 








W 


3 


CD 


TJ 


VO 












O 


to ii 


P 


tn 












a 


O CD 
















CD 


O H» 




H 










CO 


M 


•Ik 0 


1 


CD 










«J «— (D 




3 


(D 


CO 










O < p 






rr 


H* 






* 




O H-tl 




O w 


CD 


a 










CD ft O 






3 


c 










• 3* 3* 




3 H* 










rr 




03 0 








CD 






O 




vo C rr 




C o\ 










g 




vo rr h*- 




.IQ 














„ 3 




CD • 










P 




2 P CD 




3 










P 




H- p» 














P 




|_i p. 




F 










P 




MIQ 0\ 




rr 


Ch 








P 




P-3 tO 




a 


V£> 








P 




O 3 ui 














P 




3 O ui 






O 








bj 










UI 








p 




O rr co 














P 




CD CO CD 














p 


















P 




M W O 














p 


















P 


















p 


















P 




! 0 














ro 




rr 







o 



10 
o 



I 

-I- 



p co 



n 



o 
o 
u> 

1^ 

o 



pOOMCO^COCDp 
M CO Ol 

co a < 



Out- 1 
H* CD 

CD CD — 

o n tr 
rr > p 
a co 

CO CD 

m 




I— » l~» I— » I—* I— » #— 1 »— * »— » t-«MM M (-» M >-»»-'h*MM»-»»-* MMMMMMMI— ' M H* PHHM 

totototototototo u>u>u> www y u ^ a ^ ^ ^ .^^^^.tk^^A ui in cna><rt<n 

09ffi003a)U>IOU>POOOHHHHHODVOO«^AUIHsJs]ailOU>tfU]U)MMfrUIHPHs]OHa)IO 
010%J>JOUimOMOOPWOWWWOO\WMOsJW*WOmftOOOU>WOia)UlU1inWOIO«l«)<ft 

• • • O • • • M ui.. ujuj. . Lntntn- • • • to 

a*cncn<yiaACDM^voc^(y*c»^io<^4kcria)>fc'.^CDCT\ m 

«0«auvo\o(O(ou«o^u\ou>oootJWum^ininui(n<n<no\>j<<jsjN)a)ODu>u)V0<owoh'P»o 



totototototototot 



ooa)^(n<n(piocoo90}(rkoooocoa)cocoooQoooa3a}(Da9Coco(B 
c3ounnui^c3c3«)0*HHHOh'<nzc3muioo«wwcjwoo>(Xww j - 

OOWU1*Mn , 0(»OOtON3MOMW>noWUlHCOCOHCOI- , 0>OMU1(n 
05WvlifcvJO[(lS;>I)UllOOOOWOWM(/)PslOH><1]HHWlO«)MWO 

SWOWyj-jKjMW^ u>u>u>ou>a>coK-OLno3U>z «tk utoui<nvo^O 
*uoo*wt<w(n m vo co <n o >u zu-j*p u> puioui w«) 
mm ui to n 





0 


U> 


W W P H 


UI 


*. 


0 


to 


to 


to 


to to to to to 


to 


to 


to 


a\ 


■0 




oo\ooco 




as 


o\ 


•tk 




-J 


o> ui to U» rf* 


UI 


o> 


to 


-o 


UJ 


O 


O tO 03 CO )0 


to 


h* 


UI 


03 


CO 


03 




CO 


CO 


00 


< 


> 


g 


> >v 2 > > 


< 


s 


c! 








CO H ^ »»] 


t-l 








0 


O 


0 > jo ui 0 




0 


UI 




-J 


H 


* O M M UI 




to 


UI 


3 


VD 


03 


u> h ui in 0 


CO 


to 


CO 


CO 


CO 


UI 


* W H UI tO 


CO 


0 


CO 




in 


CTl 


00 O U} si U 


M 


vo 






M 




■J CD * UI H 




to 










O UI 









uoinuiinovo 
ui o in ui J* to u> 

05 W sj * -J O VO 

U) -o to u> -o 



M > > > > 
UI »i3 

OWOAHHHO 

tocoo<ototoeoo 
vo in to o o o ui 
ui o 
CO Ch 



10 O CO CO CO OiO 

CD h CD CD (D »i CD 

(D P CD (D (D P (D 

M 3 3 3 »1 

H- to o o n CD H- 

P P CD CD CD P P 



co O O 

P- N N 

< P P 
P 

CD CD 

I pj pj 

1 ft rt 



H M 

•o to to 
to o o 

W UI 

2 ch 10 
CD 

rr co w 
3* P P 

a!r §• 
c 3 

Ml CD CO 
O P P 

^00 



00 o 
c P 

CD 

P CD 1 
P 

O rr < 



> > X 
nrj -O 
to in 
M G\ UI 
tO UI UI 

o ui to 

UI CO 

o itk a 

03 CO O 
P P P 

30 ii 
& o o 
C 3* rr 
CD P P 



X > > 

00 k; q 



to - 



in 



UI UI UI 

□ 00 
a h in 

O ui ui 

n 00 co 
d CD o 
frrt h 
g P p 

SlQ ft 



s ?* 3 ^ 

►< C_| >-» I-* 
to O CO VO 
OHOO 

O U) ui to 

CO H 

^ VD rQ M 
OS 
Co rt O 
O P O 

r-n rt«d 

P 0 O CD 
3 13 ri 
C (D CO CO 

CO o o 
ft h- ii o 



gx P > 03 to 00 5 
u> ^ K 7) O DO v 

UltOChUIUIMtOtO* 

HOHmoMUIOM 
^COVDVDVOI-'VOOr 
VD UI tO UI Ch VO 

<n>pinoinuivD< 



CDCtQiJtQSrrrr 
C ft^^^»0 CDCD 

3 3 3 3 to h-h- 

coonnoH-pp 

p) B (II CD (D ft H H 
rt p H" CD CO 



1 VD O 

«o >o 

1 -O VO 
Ui CO 
UI 



is 13 

o o 

M *. 

03 VD 

in ^ 

Ch 03 

t-» -o 



> > > > a 

t( C, nj t-> 
OH WOO 
P U) H W tO 

to H Ln o ff> 
o vo ui to cn 

CO itk n! UI 
OUWH< 



BS 

O Ui 

to UI 

tO CD 
O CO 




03 

O M 



rt cd 



H-CD 

m 

10 
CD CD 

»i P 
H- rt 
<J (D 
CD »i 

ft 

CT3- 



OP 



3* rr 
CD 3* 
CD 

ft 
■ O CD 
rt o 
P O 



CD rt 

ST 

a cd 



ft CD 
H CO 
P- C 
O* P> 
C rr 
rt 

p-tT 

B& 

CO 



a $ 



H — H 
O — O 

9-9 

o — n 
q— 



* * £ £ 

w w o P) 

g=g g=s 



►3 — H 



3H — ^ > — 



n — o 
o — o 
o — n 
o — o 
o — n 

(D — o o — o 



O — Ci H — H 
O — O H — H 




3=3 R=R 

3=3 e=e 

>— > n— o 

^ » A A 

03 cd to to 




O rt 0.13 TJ O 

gi o o a 
X rr ao 
.. MID H (D c a 

p gj P> Mi 3 rr - 



»TR 


aH{3 

• rt 




VH 


h tr 

a (B 


ib 


CO 


CD 








H 


I 


3 


a 


M 






TL3 








S 9 



a: 

(D 

I 

M 
M 
•• 



o 

to 
o 
o 



c 
i 

H 
O 
t 

o 
o 
u» 

I 

o 



5 




>DP>W 
O M O CD W 
O nq n o CD 
WHCjMG 
CO Z 03 N) F 
CO M OH 
M H U> 
OH tO tO 

5 2 & 

ono 

M M tO 

to C to 

O CO O 



S g § g 9 s 



9 5 



???????????????? 



.Og, 



c 
o 



g 



3a 



CD 3 

CD fl> 



O l 



3=3 a= 



to to 



M M M to K) tO 
ifr *> UJ W w to 



to to to 
to to K 
to to <n 



to to to 



q — O H — H Q — 
H— H H — H > — 
H — H o — O > — 




to to 
o o 


u> VO 
09 OD 






8=1 










O IQ 
O ro 

CO 9 
(0 





*iq • dj a ft 

• O O (P H- 
3 • CD < CD | 

• (0 m s| co 
to ll ay co C 

rr (D 

SI 
UJ rr 



eggs 



PS 



I 

a> 
I— * 
o 

3 



H» (U no CO 
P M (0 3 
a ii a u 




3 «J a\ H" 0> 3 

ftCTHmX ok; rr 
CD 91 o to«o m CO. 
C a ao* o> p. c 
- O to oo 3 co * 
> co a a > 
o o • 
. h rf»o m>» 

• tr 
rt »< co s 

O whco 
u* O o m 

lO IQ-H H- 

« (D o IQ 
<t\ w 3 co p 
K o\ a (D o 
— mrt tr 

— H- CD H- 

" "Sh 

ff\ M rt . 

h » tr- 
«j pi co w 

M ft (D O 
H- *< 

to a n> 3 

o co 3 ft) • 
o tr fl> » 
to H- co ^ 

CD M-- 

•I 

ft H 



c 0> 

(Q t> 

co a 

S£ 

CO H- 

tr 
a o> 

H-3 
hh 01 

rti- 
fl> H 
tl • 

3 
rt 



. H'H-C W 

r rr rr o o 

SH ^ to 

CO to 

; CO 09 CO O 

i a> vo 

i § 6 a ^° 

CD CD M 

. trtr 3 
I h- h- rr 

! f» M 

•. m .. 

U O OS 

w . o> 



